The incidence of Deep Vein Thrombosis (DVT) is high in orthopaedic cases, associated with morbidity and mortality. This study was done to evaluate the incidence of DVT and factors that contributed to DVT in elderly patients with proximal femur fracture who underwent surgery. Patients 60 years of age and older with proximal femur fracture who underwent surgery were enrolled into this study. Daily observation of the clinical signs of DVT was done post operatively until the subjects were discharged from the hospital. D-Dimer test and contrast venography were carried out on Day 2 and between Days 4 and 7 after surgery. Results were interpreted as normal and obstruction. There were 42 eligible patients, 18 of them (42.86 %) were diagnosed with DVT. We found that positive D-Dimer test (1.40), longer duration of surgery (1.86), and presence of clinical symptoms (1.09) increased the risk of the occurence of thrombosis although not statistically significant. There were four DVT patients who passed away within 4 months after surgery due to complication from DVT. The incidence of DVT in elderly with proximal femur fracture underwent surgery was relatively high (42.86 %) with the mortality rate was 22%.
INTRODUCTION
Venous thromboembolism (VTE) refers to Deep Vein Thrombosis (DVT) and Pulmonary Embolism (PE). DVT is associated with relatively high mortality and morbidity. Within one year after the diagnosis , the mortality rate is about 20% 1 . The incidence of DVT in Asian patients with hip fractures who had undergone total hip or total knee replacements without prophylaxis is approximately 17-58%. These results were similiar to those previously reported in European population 2, 3 . Untreated DVT can result in potentially fatal outcome, such as pulmonary embolism. In the US, the annual cost associated with diagnosis and treatment of VTE was estimated to be up to $15.5 billion 4 .
The number of proximal femur fractures is relatively high among elderly and the with increased indications for surgical interventions 5, 6 . Early surgery and rehabilitation are expected to relieve pain , improve mobility, and reduce post-traumatic complications. When surgery is indicated, caution should be taken due to the prevemt potential risks of complications of thromboembolim post-operatively, especially in the elderly 5, 6 . When comparing proximal and distal lower extremity fractures, the incidence of DVT is higher in the proximal part 7 .
The outcome of DVT varies from complete resolution without any sequele to death due to pulmonary embolism 8 . Therefore, the need for its diagnosis and treatment has been growing rapidly in the last few decades. The incidence correlates with older age, longer operating times, and longer waiting period before fracture fixation 7 . The diagnosis of DVT cannot be made solely on its clinical presentation. Although pain and swelling are common presenting complaints, various signs and symptoms are used only to categorize the patients as having low, moderate, or high probability of DVT 9 . Diagnosis of DVT itself is made by contrast venography which has high sensitivity and specificity 10 . It is a radiographic study using contrast media injection via peripheral intravenous access. Although it is considered as an invasive test with defined risks such as contrast allergy and /or infection, it is a valuable and informative procedure for evaluating disorders of the venous system 11 . The combination of informations obtained by contrast venography, clinical signs and non-invasive supporting examinations are used to diagnose, plan, and evaluate DVT especially in orthopaedic cases postoperatively. 12 . The present study was done to evaluate the incidence of DVT and the factors that were correlated to DVT in elderly patients with proximal femur fracture who underwent surgery in our institution.
MATERIALS AND METHODS
This study was conducted on a consecutive series of patients with the age of 60 years old and older with proximal femur fracture (fractures of femoral head, femoral neck, or trochanteric) who underwent open reduction and internal fixation or hemiarthroplasty in our hospital. Patients with conservative treatment, or those who declined radiology or laboratory examination and those in whom contrast venography was contraindicated were excluded from the study. After taking consent from those eligible patients, daily observation for the clinical signs of DVT was carried out post-operatively, including Homan's sign, pain, oedema and skin discoloration of the lower extremity until the patients were discharged from the hospital. D-Dimer test was carried out on Day 2 after surgery. Between Day 4 and Day 7, contrast venography was carried out using iohexol 50 cc as the contrast media on the extremity which had undergone surgery with the interpretation of results , and for detection of obstruction. Statistical analysis was done using Pearson chi square test to ascertain the relationship of D-Dimer and duration of surgery with the occurence of thrombosis. Fisher exact test was done to determine the correlation of clinical symptoms with the occurence of thrombosis because one of the values in the table is less than 5.
RESULTS
There were 42 eligible patients in this study, 81% female, with the mean age in all subjects being 68.3 years old.
Eighteen of the 42 subjects ( 42.8%) in this study were diagnosed as having DVT based on the result of contrast venography. There was an increased risk for DVT in those who had higher D-Dimer test, longer duration of surgery, and presence of clinical symptoms in the occurence of thrombosis (1.40 ; 1.86 ; 1.09), although they were not statistically dignificant (p>0.05) as shown in Table II .
There were four patients who passed away due to complications of DVT. Two patients -passed away due to respiratory distress suspected to be due to pulmonary embolism within two weeks after operation. The other two passed away due to non-haemorrhagic stroke and acute myocardial infarct within two months and 4 months after surgery respectively.
DISCUSSION
The incidence of DVT among elderly people with proximal femur fracture in this study was 42.8% and this was similar in other study with Asian and Western population 3 . The pathogenesis of DVT is multifactorial and was described by Virchow due to three main factors known as Virchow's triad: hypercoagulability, endothelial injury, and venous stasis 13 . In proximal femur fractures which underwent surgery, endothelial injury can occur due to direct trauma or intraoperative mechanical factors. Postoperatively, the patients were immobilized and they experienced oedema that can lead to stasis of venous blood flow. Longer duration of surgery may contribute to prolonged venous stasis and increase the risk of endothelial injury of the vessel due to operative procedures. The result showed that patients who underwent surgery with duration of more than two hours was 1.86 times more susceptible to develop DVT as compared with patients who underwent surgery less than two hours, although statistically not significant. The other factor that may contribute to DVT in proximal femur fracture is the instrumentation of medullary canal during arthroplasty procedurs through -activation of the clotting cascade 14 . The combination of these factors raised the incidence of DVT in proximal femur fracture patients who underwent surgery. This study showed higher mortality rate (22% within four months after surgery) as compared to previously reported study (20 % within 1 year after diagnosis is made) and this might be because of elderly population in this study 1 . Among the subjects with DVT, two passed away with pulmonary embolism. Another study showed that the incidence of pulmonary embolism cases following DVT in a lower extremity fractures was 15%-20% 15 . There was one of fatal complication following DVT due to obstruction of the pulmonary arteries leading to various physiological changes 16 .
Most of the DVT cases were usually clinically silent and unpredictable, the symptomatic events being merely the tip of the iceberg 17 . This study also showed the same phenomenon, with about 77% of the subjects with DVT remaining asymptomatic. Plasma D-Dimers are produced when a mass of fibrin threads in a clotting process is degraded by plasmin, so the concentrations of these substances are raised in patients with DVT. It is activated by blood coagulation that is often promoted by inflammatory responses. However, in the elderly, the baseline of D-Dimer levels may be elevated due to the aging process 12 . It may affect the standard range of the clinical value of D-Dimer in this age group. Recommendation from various manufacturers of the D-Dimer assay is to determine the optimal cut off values for each population of patients who were tested 18 . High D-Dimer concentration is insufficient for making the diagnosis of DVT because it also occurs in other conditions such as malignancy, pregnancy and after operations8. In some VTE cases, it is used in conjunction with physical and other supporting examinations to reduce the need for imaging due to its high negative predictive value, the reason for which remains unclear 19 .
Clinical examination alone to diagnose DVT is often unreliable, and even additionally with negative D-Dimer test, the diagnosis of DVT still cannot be excluded. Therefore, further diagnostic procedures should be carried out for those with high index of suspicion to identify the occurence of thrombosis 16, 20 .
Contrast venography can be done as one of the supporting examinations -due to its high sensitivity and specificity and can be considered -the gold standard for DVT 21 . When the thrombus is present, four cardinal signs, which are constant filling defect, abrupt termination of the dye column, nonfilling of the entire deep venous system or portion, and diversion of flow can be seen 22 . In diagnosing DVT, contrast venography is performed when duplex ultrasound cannot be done or is technically not feasible, and in instances when the result of duplex ultrasound is negative but there is high clinical suspicion of the presence of thrombus. Relative contraindications are if patients have cellulitis at sites of venous access, allergy to contrast media, or in renal insufficiency patients who are not on dialysis. However, there are no absolute contraindications for contrast venography 11 .
In this study, the comorbidity aspects of the patients were not taken into account; further study that includes the evaluation of such variables is needed.
CONCLUSION
The incidence of DVT determined by contrast venography in elderly patients with proximal femur fracture who underwent surgery in our institution was relatively high (42.86%), with the mortality rate due to complications of DVT at 22%. High D-Dimer levels, longer duration of surgery, and presence of clinical symptoms increased the risk for DVT, although it was not statistically significant in our study.
